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（8）研究区主要常量元素为 SiO2、Al2O3 和 CaO，除了 CaO 区域差异较大外，
其它常量元素区域分布均衡性较好。微量元素与 UCC（上陆壳）相比，研究区




















The long-term tectonic activities create the conditions of the North-west China 
area, such as arid climate and fragile ecological environment. The combination of 
weak ecosystems and human activities lead to more and more serious desertification 
situations over the places of Taklimakan Desert, Tengri Desert, Mu Us Desert and 
Badain Jaran Desert. The sandstorm during spring and winter every year always has a 
great influence on peoples’ lives. The Badain Jaran Desert is just located in the 
sensitive transitional zone, famous for the complex mega dunes and lots of lakes. The 
unique Badain Jaran Desert has attracted a wide range of national and international 
experts all the time. The academic researches focused on desert provenance, genetic 
mechanism, erosion process and desertification treatment methods for the past years. 
They mainly analyzed the desert genetic mechanism from one element and the sand 
launch principle of desert sediments. Instead of the dynamic activities deep in the 
earth, the former studies major in the surficial desert sedimentary environment. But on 
the other hand, the release mechanism of dynamic from deep in the earth always 
impacts the desert development by the roots and long range.  
Together with atmospheric circulation patterns and hydrology characteristics, this 
thesis follows the history of desert tectonic activities in Badain Jaran Desert. Based on 
analysis of laboratory grain size, heavy minerals and geochemical elements data, there 
are more efforts on probing into the genetic mechanism and provenance analysis. The 
main conclusions are following: 
 (1) There are two kinds of stratums in bottom Badain Jaran Desert earthcrust. The 
crystalline basements (Ar-Pt1) consist of metamorphic rock and magmatic rock, while 
the platform cover caps (Pt2-Kz) are clastical sedimentary. The tectonic evolution of 
Badain Jaran Desert can be classified in three stages: Alex miroblocks converge 
(Caledonian- indosinian period), desert inland basins phase (Yanshan period), desert 
inland basins grow (Himalayan period). 
















different kinds of stages. More specifically, the stratums are composed of Ejin basin, 
Wu Taohe basin, Dagu depression, Lvyuan uplift and Te Luoxi uplift. Due to 
difference of basin basement affiliation, basin basement will develop continually by 
inheriting the original fault when deep faults are renewed.  
 (3) Ever since Tertiary period, the research area and adjacent area uplift obviously 
because of strongly squeezing from Yanshan movement and Himalayan movement. 
The raised stratums go through more weather erosion and pen planation. During 
paleogene and neogene period, the fluvio-lacustrine deposits develop further. Step by 
step, there forms the Badain Jaren Desert prototype. 
(4) The tectonic uplift of Tibetan Plateau prompt the atmospheric circulation patterns 
over the Badain Jaran Desert. It changes the coverage and strength of airflow, such as 
Westerly circulation, East Asian monsoon, South Asian monsoon and winter monsoon. 
Consequently, there are different rainfall between east-west and different heat 
between south-north. That results in the appearance of the arid desert in Badain Jaran 
area. 
(5) Plateau lakes leaks from Tibetan Plateau flow to north-east Yabrai hill along with  
the Shigatse-Langshan fault. Then the lake water will supply the underground water 
beneath the Badain Jaran Desert. Underground water will turn into water vapor by  
absorbing enough energy that comes from zone tectonic activities. Lots of water  
vapor can permeate the dunes inside so that the dune will resist the wind erosion. The  
underground water abundance and heat will control the height and area of mega dunes  
above the Badain Jaran Desert. Above all, the growth energy of mega dunes in  
South-east desert comes from the deep geological processes. 
 (6) The surface deposits over the research area consist of medium sand, fine sand 
and coarse sand. There are different characteristics in different landforms along with 
local airflow. Along with the prevailing wind direction (from north-west to south-east), 
the grain size changes from coarseness to fineness. These kinds of change tendency 
especially appear on the central desert and north central desert. But on the other hand,   
the change characteristics are not so obvious in south desert. The result may state that 
















weathering erosion in Beida mountain and Yabrai mountain. 
 (7) There are more hornblende, epidote, hematite, magnetite and limonite in the 
heavy minerals. The heavy minerals assemblies indicate that the mother rock of 
surface sediments consist of metamorphic rock and magmatic rock. Comparison with 
adjacent mountain outcrop, desert provenance may come from in-situ sand 
accumulation, Qilian Mountain, Beida mountain and Yabrai mountain.  
 (8) The major elements in research area are SiO2、Al2O3 and CaO. There are uniform 
distributions for major elements in different area except CaO. When comparing trace 
elements with UCC, there are more Cr and Co, less Zr, Sr and Cu. It declares that the 
desert sediments go through enough mixture and show up different geochemical 
behaviors. 
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第 1 章 绪论 
1.1 论文选题依据及研究意义 
    构造地质作用、自然地理条件和气候变化以及人类不合理的生产生活综合作
用导致了土地沙漠化。作为全球性主要生态环境问题，沙漠化主要分布在亚洲、
非洲、拉丁美洲等发展中国家等地区。据静态统计（联合国《防治荒漠化公约》），
全球沙漠面积 600多万 km2，出现沙漠化特征的土地面积已经达到 4560万 km2，
相当于地球陆地总面积的 1/3。更严重的是沙漠化正在以每年 5-7 万 km2 的速度
侵蚀着良田，企图夺取更多人类有限的生存空间。 
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沙山进行取样，于沙山古沙丘与新沙丘界面之上 10m 处的新沙丘 TL 测年，数据
结果为 68±10ka BP。以 10m 为间距，依次向上继续测年，最终得到的结果为 31±6 
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